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βn−1y(t) + · · ·+ aC1 Dβ1y(t) + aC0 Dβ0y(t) = f(t),
y(ji)(0) = ciji , i = 0, 1, · · · , n, ji = 1, 2, · · · , li, li − 1 6 βi < li,
解的具体解析表达式;第三章研究两类n维线性分数阶微分方程组
Dᾱȳ = Aȳ + ḡ
以及
Dᾱȳ = Eȳ + ḡ,
yi(0) = ci, i = 0, 1, · · · , n, c0 = 0,
解的解析表达式, 其中, ȳ = (y1, . . . , yn)T , Dᾱȳ = (Dα1y1, . . . , Dαnyn)T , ḡ =
(g1, . . . , gn)


















This dissertation is devoted to studying of specific solutions of the nonhomogeneous
linear fractional differential equation and the nonhomogeneous linear fractional differen-
tial equation systems . It consists of three chapters. The second chapter is concerned with
solution of a kind of nonhomogeneous linear fractional differential equation
aCn D
βny(t) + aCn−1D
βn−1y(t) + · · ·+ aC1 Dβ1y(t) + aC0 Dβ0y(t) = f(t),
y(ji)(0) = ciji , i = 0, 1, · · · , n, ji = 1, 2, · · · , li, li − 1 6 βi < li;
The third chapter is concerned with specific solutions of two kinds of linear fractional dif-
ferential equation systems
Dᾱȳ = Aȳ + ḡ
and
Dᾱȳ = Eȳ + ḡ,
yi(0) = ci, i = 0, 1, · · · , n, c0 = 0,
where ȳ = (y1, . . . , yn)T , Dᾱȳ = (Dα1y1, . . . , Dαnyn)T , ḡ = (g1, . . . , gn)T , A = [aij]n×n,
E = [aijD
αij ]n×n is a square matrix operator, and 0 < aij 6 αi < 1; The results extend the
conclusion of the literature [6] and [8].
Key Words: Linear, Fractional differential equation, Adomian decomposition methods,
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纪末,分数阶微积分学已经引起了许多数学家的关注, 如Euler, Laplace, Fourier,



































t f(t) = f





























在文献[6]中, Hu, Y.和Luo, Y等运用Adomian分解法得到了一般的n项分数阶微分
方程：
anD






DνY (t) = AY (t)






αij)yj + gi(x), y
(k)























































(l)(t), l − 1 < p < l, l ∈ N
dl
dtl
f(t), p = l,
aD
p








































































t )f(t) = aD
−p−q




















Γ(1 + k + p− q) ,























































Γ(p− j + 1) ,












































Lu + Ru + Nu = g,
其中, L是可逆的线性算子;对上述方程两边同时作用L−1,得
u = Φ + L−1g − L−1Ru− L−1Nu,















u0 = Φ + L
−1g



























CDβny(t) + an−1CDβn−1y(t) + · · ·+ a1CDβ1y(t) + a0CDβ0y(t) = f(t), (2.1)
y(ji)(0) = ciji , i = 0, 1, · · · , n, ji = 1, 2, · · · , li, li − 1 6 βi < li, (2.2)


































y1(t) = −(an−1an CDβn−1−βn + · · ·+ a0an CDβ0−βn)y0(t),
y2(t) = (−1)2(an−1an CDβn−1−βn + · · ·+ a0an CDβ0−βn)2y0(t),
...













































































































(m; k0, k1, · · · , kn−2)

























































































































































































































(m; k0, k1, · · · , kn−2)


























(m; k0, k1, · · · , kn−2)





























(m; k0, k1, · · · , kn−2)













(m; k0, k1, · · · , kn−2) = m!






















































































βny(t) + an−1Dβn−1y(t) + · · ·+ a1Dβ1y(t) + a0Dβ0y(t) = f(t), (2.3)
D(βi−ji)y(0) = biji , i = 0, 1, · · · , n, ji = 1, 2, · · · , li, li − 1 6 βi < li,
其中，n + 1 > βn > n > βn−1 · · · > β1 > β0, ai 和 biji 均为常数, Dp =0 Dpt 表示 p
阶Riemann-liouville分数阶导数.
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